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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that it 
is difficult to make a photosensitive resin film uniform in 
thickness in gray tone exposure. 
SOLUTION: A photosensitive resin is applied in the 
thickness of a photosensitive resin film to be left in gray 
tone exposure and the photosensitive resin is repeatedly 
applied so as to obtain the conventional film thickness. 
^Drying is carried out every time the resin is applied and 
the concentration of a solvent in the' photosensitive 
resin is varied in the first and second applications. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The method of application of the photopolymer characterized by performing once [ at 
least ] applying a photopolymer to said substrate side where said photopolymer was applied 
further after applying a photopolymer to the substrate with which it faced that ultraviolet 
radiation performed patterning of a photopolymer, and the processed film was formed. 
[Claim 2] The desiccation approach of the photopolymer characterized by performing once [ at 
least ] applying a photopolymer to the substrate side where said photopolymer was applied 
further, and carrying out fixed time amount generation of heat of said heating element after 
carrying out fixed time amount generation of heat of the heating element from the substrate 
upper part where the photopolymer was applied to the substrate and said photopolymer was 
applied. 

[Claim 3] The exoergic time amount of the heating element after photopolymer spreading is the 
desiccation approach of the photopolymer according to claim 2 lengthened whenever it repeats 
spreading. 

[Claim 4] The solvent concentration of the photopolymer applied to a substrate is the method of 
application of a different photopolymeryaccording to claim 1 from what is applied first, and the 
thing applied to 2nd henceforth. 

[Claim 5] The solvent concentration of the photopolymer applied to a substrate is the method of 
application of the photopolymer according to claim 4 made small whenever it repeats spreading. 
[Claim 6] Face etching the processed film used as a multilayer continuously, and the thickness 
of the photopolymer applied to the substrate with which said processed film is formed at the n- 
th time (n= 1, 2, — ) removes the photopolymer applied to last. The method of application of a 
photopolymer given in either of claims 1, 4 t and 5 which are the amounts of photopolymer 
thickness etched by the time amount except the time amount which etches the processed film 
of eye watch from etching time (n+1). 
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* NOTICES * 



JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the patterning approach which creates two or 
more thickness of a photopolymer by one exposure using the photo mask for gray tones with 
which the permeability of ultraviolet radiation differs gradually. 
[0002] 

[Description of the Prior Art] In recent years, the exposure approach called . gray tone exposure 
is put in practical use. By the conventional exposure approach, patterning of the processed film 
under it was carried out by one of the part which leaves a photopolymer, and the parts to 
remove according to the existence of a photopolymer. On the other hand, after gray tone 
exposure forms the multilayer processed film, in addition to the part which leaves the 
photopolymer conventional by one exposure, and the part to remove, it tends to create what 
made thickness of the part to leave thin, tends to carry out patterning of the multilayer 
processed film at once, and tends to reduce the count of exposure. It is carried out at the 
process which shows the patterning approach using the photo mask for gray tones below here. 
Spreading: Apply a photopolymer. 

The solvent of the photopolymer prebaked : applied is heated and removed. 
Exposure: Perform exposure using the photo mask for gray tones. 
Development, a rinse: Perform development and washing. 

Postbake: Heat and remove the developer and penetrant remover which remained into the 
photopolymer. 

[0003] Consequently, the part in which the thickness which applied the photopolymer mostly 
remains, the completely removed part, and the part which left those middle thickness are 
created. By the pattern below the resolution of the exposure machine to be used, the photo 
mask of the part made into this middle thickness is constituted, is reducing the ultraviolet 
radiation to penetrate and is usually equalizing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the middle thickness part of this 
photopolymer did not have enough light exposure, it had the problem that the surface 
smoothness on the front face of the film was missing. If ultraviolet radiation is irradiated by the 
photopolymer, molecular weight change or a soluble radical will be generated, the difference of 
solubility will be produced, but if this has few exposures of ultraviolet radiation, since the above- 
mentioned reaction is inadequate, it will be because the homogeneity on the front face of a 
photopolymer after development worsens. Moreover, if the surface smoothness on the front face 
of a photopolymer is bad, the heterogeneity will be imprinted by the workpiece side at the time 
of a next etching process. Then, this invention aims at offering the manufacture process in which 
the photopolymer film generated in the gray tone exposure section creates the thing excellent in 
surface smoothness, and equipment in view of the above-mentioned trouble. 
[0005] 

[Means for Solving the Problem] In order to attain the purpose which creates the thing excellent 
in the surface smoothness of the photopolymer film of the above-mentioned gray tone exposure 
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section It performs once [ at least ] applying a photopolymer to the substrate side where said 
photopolymer was applied further, after applying a photopolymer to a substrate in the first place, 
A heating element is laid above the substrate with which the photopolymer was applied 
[ second ], After making the substrate witfo which the photopolymer was applied [ third ] to the 
substrate and said photopolymer was applied carry out fixed time amount generation of heat of 
said heating element, It performs once [ at least ] applying a photopolymer to the substrate side 
where said photopolymer was furthermore applied, and carrying out fixed time amount generation 
of heat of said heating element, It lengthens, whenever the exoergic time amount of the heating 
element after photopolymer spreading repeats spreading to the fourth, The viscosity of the 
photopolymer applied [ fifth ] to a substrate differs from what is applied first, and the thing 
applied to 2nd henceforth, The thickness of the photopolymer applied to making it small 
whenever the viscosity of the photopolymer applied [ sixth ] to a substrate repeats spreading, 
and the seventh substrate is considering as the photopolymer thickness etched at an etching 
process except for the photopolymer applied to last. 
[0006] 

[Embodiment of the Invention] (Gestalt 1 of operation) Below, a drawing is used and the example 
of this invention is explained. Drawing 1 is process drawing explaining the method of application 
of the photopolymer of the example of this invention. Drawing 1 (a) applies 6000A of positive 
type photopolymers to the glass substrate 3 with which SiN was formed as processed film 1 and 
it formed 1 500A of a~Si as 3000A and processed film 2 by the spin coater as 1 st photopolymer 
film 4. Drawing 1 (b) applies 6000A of positive type photopolymers by the spin coater as 2nd 
photopolymer film 5 on the 1st photopolymer film 4. Drawing 1 (c) shows the cross-section 
configuration of the photopolymer after using and developing [ expose and ] the photo mask 6 
for gray tones. Surface smoothness became good by the photopolymer thickness corresponding 
to the gray tone section 7 adjusting light exposure, and considering as the thickness of the 1st 
photopolymer film 4 exactly. Photosensitivity becomes good and this is because an exposure 
reaction progresses, so that the solvent concentration of a photopolymer is low. That is, 
Spreading of the 1st photopolymer film ;4 evaporates a solvent from a photopolymer film front 
face (upper part). If the 2nd photopolymer film 5 is applied on it, in order that a solvent may 
move to the upper part of the 1st photopolymer film 4 from the lower part of the 2nd 
photopolymer film 5 based on the concentration difference of a solvent the solvent 
concentration of the 2nd photopolymer film 5 lower part turns into low concentration. 
Consequently, if the light exposure which exposes thickness extent of the 2nd photopolymer film 
5 is given, an exposure reaction will progress to the lower part of the 2nd photopolymer film 5, 
and only the 2nd photopolymer film 5 will be eluted. If the usual photopolymer film is applied at 
once, since the solvent concentration in the film is also continuous, it will become continuous 
[ the sensitization section ] and the surface smoothness of the photopolymer thickness after 
development will improve worsening. 

[0007] Moreover, the thickness of the 1st photopolymer film 4 is determined from the thickness 
of the processed film 1 and 2, and the etching rate of an etching system. a-Si, SiN, and the 
photopolymer of the etching rate were 1500, and 1000 or 2000A / min, respectively. For etching 
all of a-Si and SiN, the thickness of 1500A / (1500A / min) +3000A / (1000A / min) =4min, 
therefore the 1st photopolymer film 4 becomes 2000A/minx(4min-1500A/(1500A / min)) 
=6000A. 

[0008] (Gestalt 2 of operation) Drawing 2 is drawing showing the process flow of other examples 
of this invention. SiN and a-Si were formed to the glass substrate, and 6000A of positive type 
photopolymers was applied. Generation of heat and a photopolymer were dried for the lamp (not 
illustrating 250 Wx2) of the substrate upper part for 30 seconds after that. And 6000A of positive 
type photopolymers was applied again, and then generation of heat and a photopolymer were 
dried for the lamp of the substrate upper part for 40 seconds. Then, it exposed using the photo 
mask for gray tones, and development and a rinse were performed. As a result, the surface 
smoothness of the photopolymer film of the gray tone section became still better, after 
performing gray tone exposure, development, a rinse, and baking for that to which drawing 3 (a) 
appeared further and applied the conventional photopolymer, the thing which applied (b) by the 
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bilayer, and the thing which (c) added the desiccation process for every spreading of a 
photopolymer, and was made into the bilayer, respectively, the photopolymer film of the gray 
tone section was measured with the sensing-pin type level difference plan. By the case where 
each is considered as 6000A as desired value of photopolymer thickness, the irregularity of 
thickness with a distance of about 150 micrometers was investigated. It turns out that (c) has 
become [ the surface smoothness of a photopolymer ] the best so that clearly from this drawing. 
By adding a desiccation process for every spreading of a photopolymer, this is because the 
solvent concentration in a photopolymer becomes low and photosensitivity is promoted. In 
addition, as the desiccation approach, since the direction of the heating approach from the 
substrate upper part promotes desiccation of the photopolymer by the side of the upper part 
from a substrate lower part, it becomes better. 

[0009] (Gestalt 3 of operation) Drawing 4 is drawing showing the process flow of other examples 
of this invention. SiN and a-Si are formed to a glass substrate, 6000A of positive type 
photopolymers of 20cp was applied, and they were dried. Next, 6000A of positive type 
photopolymers of 40cp was applied, and they were dried. Gray tone exposure, development, and 
a rinse were performed after that. Consequently, the surface smoothness of the photopolymer 
film of the gray tone section became better than the case where the photopolymer of the same 
solvent concentration is continued and applied. This is because the solvent concentration of the 
photopolymer of the upper layer which should be removed is low, so a photosensitivity difference 
with a lower layer photopolymer becomes clear. 
[0010] 

[Effect of the Invention] What excelled [ apply / the photopolymer of different solvent 
concentration which repeats spreading in order according to this invention to apply a part for the 
photopolymer thickness which it should leave by gray tone exposure and to usually make a 
photopolymer into thickness further, and dries for every spreading ] in the surface smoothness 
of the photopolymer thickness of the gray tone section can be manufactured as mentioned 
above, and it has very big effectiveness on industry. 
* 

__ _ 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the process of the outline of the gestalt of operation of this 
invention 

[Drawing 2] Drawing showing the flow of the gestalt of other operations of this invention 
[Drawing 3] Drawing showing the surface smoothness of the photopolymer thickness in an all 
directions method 

[Drawing 4] Drawing showing the flow of the gestalt of other operations of this invention 
[Description of Notations] 

1 Processed Film 1 

2 Processed Film 2 

3 Substrate 

4 1st Photopolymer Film 

5 2nd Photopolymer Film 

6 Photo Mask for Gray Tones 

7 Gray Tone Section 

[Translation done.] 
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